Discovery of substituted 4-anilino-2-(2-pyridyl)pyrimidines as a new series of apoptosis inducers using a cell- and caspase-based high throughput screening assay. Part 1: structure-activity relationships of the 4-anilino group.
A series of 4-anilino-2-(2-pyridyl)pyrimidines has been discovered as a new class of potent inducers of apoptosis using a cell-based HTS assay. Compound 5a was found to arrest T47D cells in G2/M and induced apoptosis. SAR studies showed that a small and electron-donating group at the meta-position of the anilino ring is important for activity. A 20-fold increase in potency, from hit compound 4-(3-methoxyanilino)-2-(2-pyridinyl)-6-(trifluoromethyl)pyrimidine (5a) to lead compound 4-(2,5-dimethoxyanilino)-2-(2-pyridinyl)-6-(trifluoromethyl)pyrimidine (5l), was obtained through the SAR studies. Compound 5l is highly active with an EC50 value of 18 nM in the caspase activation assay in T47D breast cells. Interestingly, 5a and other meta-mono-substituted compounds were active against T47D cells but were not active against H1299 and HT29 cells, while 5l and other 2,5-disubstituted compounds were active against all the three cells. In a tubulin polymerization assay, compound 5l inhibited tubulin polymerization with an IC50 value of < 0.5 microM, while 5a was not active up to 50 microM.